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Figure S1, related to Figure 1. Leukemia induces IR and reduces serum insulin level. (A) ITT performed on 

normal and MLL mice (n=8). (B) Glucose utilization in soleus from normal and BN mice at the basal and insulin-

stimulated conditions (n=3). (C) BN cells were sorted and cultured with the addition of insulin (1 ng/ml) or IGFBP1 

(100 ng/ml) for two days. Cell number was counted each day (n=3). (D) Absolute value of fasting serum insulin in 

normal, BN and MLL mice (n=5). (E) Blood glucose levels in STZ-induced type 1 diabetic mice (n=5). (F) Serum 

FFAs in normal mice, non-leukemic diabetic mice, BN mice and diabetic BN mice (n=5). (G) BM leukemic burden 

in diabetic BN mice (n=5). (H) Percentage of LSK cells in the lineage- (lin-) population from normal and non-leukemic 

diabetic BM (n=5). (I-J) Change of body weight (I) and GAT weight (J) in BN mice treated with insulin (n=6). (K) 

BM and GAT leukemic burden in MLL mice treated with insulin (n=5). Data are represented as mean ± SD.  
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Figure S2, related to Figure 2. Leukemia induces IGFBP1 production. (A) IGFBP1 mRNA levels in GAT, IAT 

and liver from normal and BN mice. (B) BM and GAT leukemic burden at different time points after leukemic 

transplantation (n=4). (C) Serum IGFBP1 in normal and MLL mice (n=5). (D) IGFBP1 protein levels in GAT, IAT 

and liver from normal and MLL mice. Recombinant (RB) mouse IGFPB1 protein serves as a positive control. (E) 

IGFBP1 levels in CM from normal and MLL GAT. (F) Normal GAT explants were treated with insulin and different 

doses (20 ng/ml and 200 ng/ml) of IGFBP1 for 30 min. p-Akt level was determined at the basal and insulin-stimulated 

conditions. (G) Serum IGFBP1 levels in normal mice, non-leukemic diabetic mice, BN mice and diabetic BN mice 

(n=5). (H) Serum starved (1 hr) 3T3-L1 adipocytes were treated with IGF1 (100 ng/ml) or IGFBP1 (200 ng/ml) or 

IGF1 (100 ng/ml) plus IGFBP1 (200 ng/ml) for 30 min. Cells were harvest for detection of indicated protein. Data are 

represented as mean ± SD.  
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Figure S3, related to Figure 3. Modulation of IGFBP1 mediates leukemia growth in vivo. (A) Absolute value of 

fasting serum insulin in BN mice treated with anti-IGFBP1 antibody (n=5). (B-D) BM leukemic burden (B), GAT 

weight (C) and total body weight (D) in anti-IGFBP1 antibody treated BN mice (n=5). (E) Tibia trabecular bone mass 

was examined by Micro-CT (n=4). (F-I) Serum IGFBP1 (F), GAT weight (G), total body weight (H) and absolute 

value of fasting serum insulin (I) in IGFBP1-preconditioned BN mice (n=5). (J) BN cells were treated with IGFBP1 

(200 ng/ml) or IGF1 (100 ng/ml) or IGFBP1 (200 ng/ml) plus IGF1 (100 ng/ml) for 30 min. Cells were harvested for 

detection of indicated protein. Data are represented as mean ± SD.  
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Figure S4, related to Figure 4. Inhibition of DPP4 impedes leukemia progression. (A) Absolute value of fasting 

serum insulin in normal, BN and MLL mice challenged with glucose bolus (n=4). (B) Absolute value of fasting serum 

insulin in BN mice treated with Exenatide. (C-F) Fasting serum insulin (C), serum IGFBP1 (D), serum FFAs (E), BM 

and GAT leukemic burden (F) in Saxagliptin treated BN mice (n=5). Data are represented as mean ± SD.  
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Figure S5, related to Figure 5. Serotonin supplementation reduces leukemic burden. (A) Serum serotonin in 

normal and MLL mice (n=4). (B) Absolute value of fasting serum insulin in BN mice treated with serotonin (n=5). 

(C-D) GAT weight (C) and change of body weight (D) in serotonin treated BN mice (n=5). (E) Serum serotonin levels 

in IGFBP1-preconditioned BN mice (n=5). Data are represented as mean ± SD.  
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Figure S6, related to Figure 6. Leukemia associated microbiota facilitates disease progression. (A) Gene 

expression of inflammatory cytokines in the colon tissues from normal and BN mice. (B) PCoA of the weighted 

UniFrac distance matrix created with QIIME 1.9. Samples from mice bred in the Jackson lab and in-house bred mice 

clustered apart as indicated (Figure 6B showing results from in-house bred mice). Microbial communities were 

analyzed at baseline (normal), 8, and 13 days post leukemic transplantation. Each sample represents data from fecal 

samples of 5 mice pooled prior to DNA extraction. Mice from 3 cages were sampled. The two breeding populations 

showed overall community-level differences and similar longitudinal differences. Baseline and day 8 samples show 

minor change within a cohort, but day 13 shows a distinct change in community composition for both breeding 

populations. (C) Absolute value of fasting serum insulin in BN mice transplanted with fecal materials from normal or 

BN mice (n=7). (D-E) Fasting serum insulin (D) and serum FFAs (E) in Abx treated BN mice (n=5). (F) Absolute 

value of fasting serum insulin in non-leukemic mice transplanted with fecal materials from normal or BN mice (n=7). 

Data are represented as mean ± SD.  
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Figure S7, related to Figure 7. Propionate supplementation reduces GAT leukemic burden. (A) Length of colon 

tissues from normal and BN mice (n=4). (B) Expression of genes involved in barrier function in colon tissues from 

normal and BN mice. (C-D) Serum FITC-Dextran levels (C), BM and GAT leukemic burden (D) in propionate treated 

BN mice (n=6). (E) Absolute value of fasting serum insulin in BN mice treated with tributyrin (n=6). (F-G) Fasting 

serum insulin (F) and serum IGFBP1 (G) in propionate treated BN mice (n=6). (H) Raw representative images of 18F-

fluorodeoxyglucose (FDG) uptake in the bone marrow (BM) by PET-CT imaging in normal mice, untreated BN mice, 

and BN mice treated with Ser-Tri therapy. Data are represented as mean ± SD.  
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Figure S8, related to Figure 8. Human leukemia induces insulin resistance. (A) Correlation between leukemic 

blast counts and serum IGFBP1 in AML patients. (B) Serum IGFPB1 level in saline treated BN mice, BN mice just 

finished chemotherapy and BN mice relapsed from chemotherapy (n=5). Data are represented as mean ± SD. (C) 

Cytokine array (longer exposure) performed on serum samples from normal controls and AML patients. (D) Survival 

curve for AML patients with high and low expression of TNFSF13B and PF4 (n=37).  
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